Abstract. New approaches in topology or related branches of mathematics have contributed in a valuable way to the science, and have yielded various new topics for investigation. The main goal of this paper is to examine a new approach and so a new form of open sets via elements of an ideal. The concept of α I -open sets is introduced and discussed.
Introduction and preliminaries
Elements of topology, generalized spaces, special spaces, etc have been considered as main subjects or main problems in several branches of mathematics. So, new approaches in topology or related branches of mathematics have contributed in a valuable way to the science, and have yielded various new topics for investigation. Such studies were performed, for example, in [1] , [4] - [14] , [18] , [19] . The main goal of this paper is to examine a new approach and so a new form of open sets via elements of an ideal. The concept of α I -open sets is introduced and examined.
In the present paper, topological spaces will be denoted by with the topology η. The closure and the interior of a subset T of will be denoted byĉ(T ) andî(T ), respectively. Definition 1.1 (see [17] ). A non-empty class I of subsets of a set is called an ideal on if the following properties hold:
(i) If T ⊆U ∈ I, then T ∈ I.
(ii) If T , U ∈ I, then T ∪ U ∈ I. Definition 1.2 (see [17] ). Suppose that I is an ideal on a topological space ( , η). The following operator is called a local function of T
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with respect to I and η: (·) : P ( ) −→ P ( ), T = {α ∈ : T ∩ U / ∈ I for every U ∈ η with α ∈ U }, where P ( ) is the set of all subsets of .
It is shown in [16] thatĉ (T ) = T ∪ T is a Kuratowski closure operator. The topology which is generated byĉ is denoted by η and called the -topology. Remark 2.4. Let I be an ideal on a space ( , η) and let T be a set in . The following diagram holds for T : Proof. The claim follows from Theorem 2.9.
Additional examinations
The family of α I -closed sets is presented. Chracterizations of α I -closed sets and additional properties of α I -open sets are examined.
Definition 3.1. Let I be an ideal on a space ( , η) and let T be a set in . If \ T is an α I -open subset, then T is said to be α I -closed. 
If we take
If we take V = \ W , it follows that V is a closed set and V = ∅. This implies that the intersection ofĉ(î (V )) and ( \ S) is a subset of T . Hence,
Sufficiency. Let T = ∅. Then T is an α I -closed subset of . Suppose that there exist a set S in I and a nonempty closed set V such that
Thus, \ T is an α I -open subset of by Theorem 2.8. Consequently, T is an α I -closed subset of .
Theorem 3.3. Let I be an ideal on a space ( , η) and let T be a set in . Then T is an α I -closed set in if and only if either T = ∅ or there exists a closed subset V = ∅ such thatĉ(î (V )) \ T ∈ I.
Necessity. Let T be an α I -closed subset of . By Theorem 3.2, there exist a set S in I and a nonempty closed subset V such thatĉ(î (V ))
Sufficiency. If we take T = ∅, then T is an α I -closed subset of . Suppose that there exists a nonempty closed set V such that
Put S =ĉ(î (V )) \ T . This implies that S is an element of I and also, we haveĉ(î (V )) \ S⊆T . Thus, by Theorem 3.2, T is an α I -closed subset of .
Theorem 3.4. Let I be an ideal on a space ( , η) and let T be a set in . Then T is an α I -closed set in if and only if either T = ∅ or there exist a set S in I and a closed subset V = ∅ such thatĉ(î (V ))⊆T ∪ S.
Necessity. Let T be an α I -closed subset of . Suppose that T = ∅. Since T is an α I -closed subset of , by Theorem 3.3, there exists a closed subset V = ∅ such thatĉ(î (V )) \ T ∈ I. If we take S =ĉ(î (V )) \ T , then S ∈ I, and we haveĉ (î (V ))⊆T ∪ S.
Sufficiency. If we take T = ∅, then T is an α I -closed subset of . Suppose that there exist S ∈ I and a closed set V = ∅ such that
This impliesĉ(î (V )) \ T ⊆S. So, we havê
By Theroem 3.3, T is an α I -closed set in . Take T k * = for some k * ∈ φ. This implies that there exists an open set S = such that T k * \î(ĉ (S)) ∈ I. We have Proof. Let T = be a -closed subset and T ∈ I. This implies T \ ı(ĉ (T )) = T \î(T ) ∈ I. If we take S =î(ĉ (T )), then S is an open subset and S = . Furthermore, we have
Thus, T is an α I -open subset.
Theorem 3.10. Let I be an ideal on a space ( , η) and let T = be an
Proof. Assume that T = is an α I -open subset and U is a subset of T . This implies that there exists an open subset S = such that T \î(ĉ (S)) ∈ I. Since U is a subset of T , we have U \î(ĉ (S))⊆T \î(ĉ (S)).
Since T \î(ĉ (S)) ∈ I, one has U \î(ĉ (S)) ∈ I. Consequently, U is an α I -open set in .
Theorem 3.11. Let I be an ideal on a space ( , η) and let T be a set in . Assume that T is a pre-I-open set and T is not -dense in . Then T is α I -open.
Proof. Suppose that T is a pre-I-open subset and T is not -dense in . This implies T ⊆î(ĉ (T )) andĉ (T ) = . We havê ı(ĉ (T )) = .
If we take V =î(ĉ (T )), then we have T \î(ĉ (V )) ∈ I. Consequently, T is an α I -open subset of .
Remark 3.12. Let I be an ideal on a space ( , η). The concepts of pre-I-openness and α I -openness are independent as shown in the example below.
Example 3.13. Take an ideal I = {∅, {θ}, {δ}, {θ, δ}} on a topological space = {θ, β, γ, δ}, η = { , {θ}, {θ, β}, {γ, δ}, {θ, γ, δ}, ∅}. Let T = {β}. Then T is an α I -open set but T is not a pre-I-open set in . On the other hand, U = {θ, β, γ} is a pre-I-open set but U is not an α I -open set.
